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. It"I.

· Definition
.

· I: Lie *
,

· Xe: +3 .

· X :XXE (resp.E

X(* )
.



· Definition .

· G: Lief
,
I := Lie(G) < +3 .

· Jax (resp .HE)XSGRE

*dG(X) = G/ca(X)XP)
(resp .
FP) ) <- .L

· [ = 7" Ca(X) := (x +G)Adx(x) = X3



· Remark
· G/Ca(): G/Ca() : para-Khler]
· G/Ca(): /Ca(X):KhlerL
RYLTEAS It
**F

1
para-HermiteF

*t# HermiteF



Riem
. sym . R-sp .

assoc
,

with #SGLA-

para-real form of para-Herm . sym . sp . of hyp.
(real form of Herm

. sym . sp .)
para-Herm . sym .

sp.J#Herm . Sym .

sp.
of hyp.

sym . R-sp.



· Definition .

· (j = ) -18 ,
9):SGLA ,

· 2 : j =-19. E ,

· ( := (x + y(9(x) = x3 , m : = (x =9/9(x) = - X3
,

· H : expladblm)"E3GL(11)Lie .

·HH(Z) (1 .9)APELFRiemann*FREE

C -- j.



· Theorem
.

(S . ).

·M = G/L :F para-Hermite
(1) S :Ma -32 ,

70 : In Cartan
,

:-Ou** S
.

t
.

S =M14 .

Y , 7 .
Sit (G , A) n WeylFT"kS (A : = exp4)

.

(2)Mo It3 EK3 .

(3)Maze Itpart" y/7 .



Theorem
.

(S
.
)

· 2 : Ftpara-HermiteMEG/LC
↑: para# ·

(1) S :Su -3 t ,

=
0 : Ja Cartanfe ,

*

z = Inv(9) (003 = 3 . 0),
=>
a :9-019-3a/F S

.

t .

S =21 .

↑ )
,
Sit , (HA)Weyl

TEL , Halt , Lie (H) = 190193) & (509 -3)72
GLie /

.



(2)Dat EM3
.

(3)202- ak*" .



· Theorem
.

·N: SGLAIHELEFRiemannREF
(1)Na3 l:Ek3

.

(2)Naza - 1),
i. e.,L

Nat"Ay))

↓LECht"cFRiemann#T.REF It ,
#FEAEE- J



2. Para-HermiteF
· Definition .

· G: Lie .

L :GUAY
,

O(Fida) Inv(G)

· (G ,
5) :AFA 1G%C LCG2

· IEL , Gr = (x +G(wk =x]
,
(G% ItEY

· /: G:t↳
G2/:



· Definition .

· (G/
,
0) :F

,

0 := eL
,
[x(2L) : =xyL(x , yeG)

·

· So : Gy -> G/2
,

xL> RAL
,

· Sp := [posotic+ for p := xLeG/L .

· Spit well-defined 7" Spep153**--.

·S/A

Fu Up
,
g = S

, Sp(g) = 9.



· Remark
.

·It+ :

I
(i) p ItSpr/ND

(ii) (Sp)" = iday
.

(iii) SpoSq = Ssp1g) · Sp.
· (i) Ey

, Yp = G/L
,

SP3ItG/LaT"@S .

·- --j(i < 1 +3)
.



· Definition .

· G**para
,

GM para-Hermite
#R FG/L Epara-Hermite-j .

·I :para

= (1) I :(11St. = id)
·

(2) dimTp
+

G/L = dimTpG/ for YpeG/L .

IL , Tp*/ = queTpGlIpU = In 3
.

(3) [IX , [Y] - ICIX ,Y] - I(X , IY] + (X , Y] = 0

for UX
,
YeFDG/L)

·



· 9 : para-Hermite (w .
r
. t. I)

g(IX , Y) +&(X , IT) = 0 for UX
.
Yeft(G/)

.

· Para-Hermite* (G/
,
0
,
1
,9)* LT ,

*/paraX E

para- .

· TL, : G/-> G/Lbx/paraFE

(dElpIp = - Tep(dElp (peGh)
.



·T
· G := S((p +8

. (R)
,
Y : = S/(p +g . /R) (I EP=9)

.

· Z :=(9Ep) I a
m> G/Ca(2) : para-Herm . sym . sp . of hyp . with

Lo = adZ/TEYER)
,

Go = BylToG/CIE) X ToG/CaIZ
.

· Ca(2) = [(% )/XGPR , YEGLIERS



p = g =1aI

&
V -- ·It paraF
7

- ----

- · It ,
xIR* -> (i)x(iv) IR*

-----

&Ft
------
- · Stit

,

x(R*- +x -+ /R
*

, - aFt .

SL(2 , IR/IR *



3.
·I 7"It ,

· (G/ , 5, I , 9) :para-Herm .
s
. Sp .,

I := Lie (G)
,
L = Cq(z) , M : =AdGIZTEG/L

+ 3.

· E,nk , g It Ja Killingb
v1343 (i . e ., % o = X By (x < /R* ))

·



· Lemma
.

· /L = It
,
para "*/; tC EP-7 ,

7 : /107k parayb-1 :FL -5 .

· Remark
· R :F, GG/La 1/117 /para*# 55 %,

RItARET", G/LIt RU ***YJ7"3 .



·El Remark .

(),RF*** It para-Hermite*F
#Et - /FXItPEsfjr) .

(2) -,**** para-Hermite* It
,

&2Ra*********
7"K3

.

(3) [y-***,*** Riemann*tFFI ,
#31/107 RiemannAFAIC7HLY
Y//7 "3

.



hyp .

non-hyp .

St* (8)/(SU* (4) xSW*(4)XIRt) Esca/(Spin(5 . 5) x1Rt)

↓ - ↓
hyp.

L

Gal4)

↓ E6(6)/(Spin (5.5) X/R*)
-Gall

*

/22



· Theorem (S . ).

· SCG/L: < +5% ,

=

R : G/07/17 /para*# s
.
t

.
SCR

.

· M ,
7
,
#G/L = #zR

.

· TEL , F = G/L or R 1 =* LT
,

#E := sup[#AIA :En ]



· Outline of proof.
· GEM a E-*nF

,

X
,YeMcji: LI ,Yet

S
· Sx = exprTadX Im
· Sx(Y) =Y()(X , Y] = 0 .

· 1//107Kar, Y

Ja Cartan# PT" , 0.0 = 5 0024 PEC

+ 31 It
, /CLemmae-bj Ch + 3 .



· Lemma. (S. )

· I :*** Lie i,

· In E
,↳z

#

·Sc/:e
.

S:#S =#



· Theorem
.

(S . ) (E)
·

·M = G/Laket-OF ,

(1) S :Ma -32 ,

70 : In Cartan
,

:-Ou** S
.

t
.

S =M14 .

Y , 7 .
Sit (G , A) n WeylFT"kS (A : = exp4)

.

(2)Mo It3 EK3 .

(3)Maze Itpart" y/7 .



Theorem
.

(S
.
) (F))

· 2 :MEG/Lt para# .

(1) S :Su -3 t ,

=
0 : Ja Cartanfe ,

*

z = Inv(9) (003 = 3 . 0),
=>
a :9-019-3a/F S

.

t .

S =21 .

↑ )
,
Sit , (HA)Weyl

TEL , Halt , Lie (H) = 190193) & (509 -3)72
GLie /

.



(2)Dat EM3
.

(3)202- ak*" .

·Theorem ()
·N:SGLAHLERiemannRF

(1)Na3 l:Ek3
.

(2)Naza - 1),
i. e.,

Nat"Ay))



· Proposition .

(S
. )

.

· N:SGLANLEFRiemannRF
N:REFEF1 :N***** 7"TIVI

=> #N = 2
.



· Outline of proof.
· & : G/La o /G'para*#,<53 . ** -Inv(G) s .

t
.

(i) 00 = N o 5
,

(ii) (L) = L ,
(iii) & ItxLl)L aEcoLTX

.

(2 : 1 x111/E : Cartant :(3)
·

· H : = (G3) 2532 ,

2 = +Y(H1L)
tj3

.



· : Gn Cartan S .t .

Go=.or = 0o

K : =G
,

# : G/L-> G/
,
xLHEpL

,
R : = (G/)

· RIt G/101 : /107/paraAY (ocR) 7:

R = k/(k1L)
· [CCE,

&R = (kHY(HnL)
Itjb .



·KHIT:IRI TS .

·Ok id T"KRIt" ,RIRItI7
1 = +25 .

· 3 : =5
.
0 :=x , D : = 93

, 4 := 90 45 .

· Lemma. (S .
)

Nine = idi # 3 = 0 . 0.



· 3 = 0 .0 + 3 G/Ln0/G

para# It RaF1 : /17 k**** &"Y
.

· paraAb"3 ARF DEF7-11071 ****

7)KRIL",A , "3 = 000,n #3 [S
.

#
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·


